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Background Art 

Conventionally, with regard to a LCD device, for example, a LCD panel is 
illuminated by a side-light type surface light source device so that a thin overall shape 
can be obtained. 

Fig. 7 shows a cross section of such side-light type surface light source device. 
Illumination light emitted by the fluorescent lamp 2 that is incident via an edge surface 
3 A (referred to as incidence plane hereafter) of a planar member 3 (comprised of a light 
guide plate). The illumination light is transmitted inside the light guide plate 3 and 
then emerges out of an exit plane 3B of the light guide plate 3 toward the LCD panel. 

In the side-light type surface light-source device 1, a reflection sheet 4 is 
disposed on a back surface 3C of the light guide plate 3 so that the light leaking via the 
back surface 3C of the light guide plate 3 can be again caused to be incident on the light 
guide plate 3, thereby achieving higher illumination light use efficiency. Also, the 
side-light type surface light-source device 1 includes various sorts of sheet materials 5 
to 7 on the exit plane 3B of the light guide plate 3 as needed. For example, when a 
prism sheet is disposed as a sheet material, the directivity of the illumination light L 
emerging out of the light guide plate 3 is corrected by the prism sheet toward the front 
face of the exit plane 3B. 

This kind of side-light type surface light-source device 1, as shown in Fig. 8, is 
constructed of a frame 8, which is shaped to frame the exit plane in which sheet 
materials 5 to 7 such as prism sheets, the light guide plate 3, the reflection sheet 4, and 
the fluorescent lamp 2 are carried. In the course of assembly of the LCD device, the 
side-light type surface light-source device 1 is attached to the back surface of a LCD 
panel. 

[Problems to be solved by the invention] 

In this kind of LCD device, if a rim 8 A formed in the frame 8 of the side-light 
type surface light-source device 1 is not employed (Fig. 7), the LCD panel can be 
disposed closer to the exit plane of the light guide plate by approximately the thickness 
D of the rim 8A to the extent that the back surface of the LCD panel is not in contact 
with the sheet material. By doing so, it would be possible to reduce the thickness of 
the overall apparatus. 
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However, if the LCD panel is disposed closer to the exit plane of the light 
guide plate by omitting the rim 8A in such way, the sheet materials that are disposed on 
the exit plane of the light guide plate may be obliquely disposed by mistake during 
assembly, as shown in Fig. 9, which is a view seen from the LCD panel side. In such 
cases, part of the sheet materials might be pinched between the frame 8 and the back 
surface of the LCD panel. If the LCD device is assembled with part of the sheet 
materials being partially pinched, the sheet materials could undulate, which would be 
observable via the LCD panel. 

If such undulation occurs at short pitches, the undulation would be observed as 
a bright/dark pattern from the LCD panel side, resulting in a significant deterioration in 
the displayed picture quality. Also, if such an undulation occurs at greater pitches, an 
interface pattern would be produced by the proximity of the sheet materials to the back 
surface of the LCD panel, also resulting in a significant deterioration in the grade of the 
display screen image. 

If a malfunction due to such undulation is detected on the display screen image, 
the LCD device needs to be re-assembled after its side-light type surface light-source 
device is removed from the LCD panel, resulting in a significant decrease in 
productivity. In addition, the sheet materials pinched between the frame 8 and the 
LCD panel could be damaged and unusable. In a normal assembly process, special 
care must be taken so as not to incline the sheet materials, which leads to a reduction in 
productivity due to lowered operating efficiency. 

Such undulation problem also occurs due to temperature change and is 
significant when a polarization split sheet with a large linear expansion coefficient is 
disposed. The polarization split sheet, which is disposed on the exit plane side of the 
light guide plate, selectively transmits the illumination light with polarization plane that 
contributes to the formation of image on the LCD panel, and causes the illumination 
light with perpendicular polarization plane to be again incident on the light guide plate. 
In this way, the brightness on the display screen can be increased by enhancing the 
illumination light use efficiency. The polarization split sheet of this kind that is 
normally used is formed by stacking and rolling sheet materials of liquid crystal 
polymer and the like having optical anisotropy. As shown in Fig. 10, its liner 
expansion coefficient in the transmission axis direction is 8.1 x 10" 5 [cm/cm/ 0 C] and the 
liner expansion coefficient in a reflection axis perpendicular to the transmission axis 
direction is 1.5 x 10" 5 [cm/cm/°C]. Meanwhile, the prism sheet, which is a sheet 
material disposed on the exit plane that is used normally has a linear expansion 
coefficient of 2.0 x 10" 5 [cm/cm/°C]. 
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It is an object of the present invention to provide a side-light type surface 
light-source device that can prevent undulation or displacement of sheet materials 
disposed on the exit plane of a light guide plate, and a LCD device employing the 
side-light surface light-source device. 

[0026]-[0034] 

DESCRIPTION OF THE EMBODIMENTS OF THE INVENTION 

In the following, an embodiment of the present invention is described with 
reference to the drawings. 

Fig. 2 is an exploded perspective view of a LCD device according to the 
embodiment. The LCD device 10 is comprised of a LCD panel 11, which forms a 
15-inch display screen on the back of which a side-light type surface light-source device 
12 is stacked. The side-light type surface light-source device 12 is comprised of a 
frame 13 on the back of which a reflector 24 (Fig. 3), a fluorescent lamp 14, and a cover 
15 are disposed. On the side of the LCD panel 11, there are disposed a reflective sheet 
16, a light guide plate 17, a diffusion sheet 18, prism sheets 19 and 20, a polarization 
split sheet 21, and a protective sheet 22. 

The light guide plate 17 is a planar member injection-molded from a 
transparent material, such as acrylic (PMMA resin). It has a wedge-shape cross 
section. The light guide plate 17 causes illumination light from a primary light source 
comprised of the fluorescent lamp 14 and the reflector 24 to be incident on an incidence 
plane 17A and allows the incident illumination light to be transmitted as it repeatedly 
reflects between a back side 17B and an exit plane 17C. During the reflection between 
the back side 17B and the exit plane 17C, components below the critical angle emerge 
out of the back side 17B and the exit plane 17C. 

The back side 17B of the light guide plate 17 is formed with coarse surface. 
This coarse surface scatters the internally transmitted illumination light and facilitates 
its exit from the exit plane 17C. The area of coarse surface per unit area is adjusted so 
as to equalize the light quantity distribution of the illumination light as it exits the exit 
plane 17C. 

The reflective sheet 16 is comprised of a sheet material that irregularly or 
regularly reflects illumination light and it reflects the illumination light that leaks from 
the back side 17B of the light guide plate 17 and causes it to be again incident on the 
light guide plate 17, thereby improving the illumination light use efficiency. 

The diffusion sheet 18 is comprised of a PET sheet material having low light 
diffiisivity. It weakly scatters the illumination light as it exits the light guide plate 1 7, 



3 



< 



« 



I 



so as to make it difficult to visually recognize the rough surface on the back side of the 
light guide plate 17, or the edge thereof. 

The prism sheets 19 and 20 collect the directivity of transmitted light from the 
diffusion sheet 18. The prism sheets 19 and 20 are comprised of polycarbonate, for 
example, and prism planes as photo-control planes are formed in the plane on the side 
of the LCD panel 1 1 . These prism planes, as shown partially enlarged with symbols A 
and B, are comprised of repeating projections of triangular cross section, each 
projection formed by a pair of slopes 19A and 19B, or 20A and 20B, directly connected 
with each other. The prism sheet 19 on the light guide plate 17 side has these repeated 
protrusions substantially directed more toward toward the wedge-shaped end than the 
incidence plane 17A side of the light guide plate 17. The direction of the repeated 
protrusions of the prism sheet 20 is set to be substantially perpendicular to the direction 
of the repeated protrusions of the prism sheet 19. 

The polarization split sheet 21 selectively transmits components of transmitted 
light from the prism sheet 20 polarization plane that contribute to be image formation 
on the LCD panel 11 and selectively reflects components of the polarization plane 
perpendicular thereto. Thus, the polarization split sheet 21 causes polarization plane 
components that do not contribute screen image formation on the LCD panel 11 to be 
incident again on the light guide plate 17. The illumination light that is incident again 
on the light guide plate 17 has polarization plane changed by being repeatedly reflected 
in the light guide plate 1 7, and part of it with polarization plane that contributes screen 
image formation on the LCD panel 11 exits the light guide plate 17. Therefore, the 
illumination light use efficiency can be improved. 

The protective sheet 22 is comprised of a sheet material such as almost 
transparent polycarbonate. It prevents damage to the polarization split sheet 21 during 
the transportation of the side-light type surface light-source device 12 to the assembly 
process of the LCD device, for example. 

[0041]-[0073] 

The frame 13 (Fig. 2) is normally formed integrally with flanges 13A on the 
corners of both shorter sides. The frame 1 3 can be combined with the LCD panel 1 1 
using these flanges 13 or the like and a metal frame that is combined to the frame 13 
(not shown). The frame 13 includes protrusions 13E formed inside the wall surfaces 
that abut against the side surface of the LCD panel 11. When the LCD panel 11 is 
combined with the frame 13, the LCD panel 11 can be guided by the protrusions 13 E, 
preventing displacement along the direction of the display surface of the LCD panel 1 1 . 
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Also, the frame 13, when combined with the LCD panel 11, has an end surface 
of its wall surface abut against the back side of the LCD panel 1 1 , and a subtle gap is 
formed between the back side of the LCD panel 11 and a protective sheet 22. 
Therefore, the LCD panel 1 1 can be positioned close to the light guide plate 1 7. In this 
way, the overall configuration can be thinned according to the embodiment. 

Fig. 4 is a plan view of the frame 13, seen from the exit plane 17C side of the 
light guide plate 17, showing the relationship between sheet materials 18, 19, 20, and 22, 
except for the polarization split sheet 21, and the frame 13. A diffusion sheet 18, prism 
sheets 19 and 20, and the protective sheet 22 are formed such that they cover over the 
exit plane 1 7C of the light guide plate 1 7 other than the portion of the incidence plane 
17A side of the light guide plate 17 that is covered by the rim 13D. The frame 13 has 
its internal wall surface formed such that the diffusion sheet 18, prism sheets 19 and 20, 
and the protective sheet 22 can be guided on the inside of the wall surface when they are 
disposed. 

The inner dimensions of the wall surfaces of the frame 13 are designed with a 
predetermined clearance with respect to the outside dimensions of the diffusion sheet 18, 
prism sheets 19 and 20, and the protective sheet 22. Therefore, even if thermal 
expansion occurs in the diffusion sheet 18, prism sheets 19 and 20, and the protective 
sheet 22 due to temperature change, the edges of the diffusion sheet 18, prism sheets 19 
and 20, and the protective sheet 22 do not bump against the inside faces of the wall 
surfaces as long as the diffusion sheet 18, prism sheets 19 and 20, and the protective 
sheet 22 are disposed with a high degree of positioning accuracy using a flange, which 
will be described later. 

A pair of flanges 28 is formed in the diffusion sheet 18, prism sheets 19 and 20, 
and the protective sheet 22 on the wedge shape tip side. The frame 1 3 is provided with 
concave portions 13F on a wall surface edge side on the wedge-tip side as shown in the 
drawing for guiding the flanges 28. These flanges 28 are formed symmetrically with 
respect to a centerline LO that divides the shorter sides of the sheet materials 18, 19, 20, 
and 22 in two, such that the edge plane on the wedge tip of the light guide plate 17 
protrudes in a rectangular shape. Correspondingly, the frame 13 has its concave 
portions 13F that guide these flanges 28 formed with predetermined accuracy of 
dimension. Such concave portions 13F guide the sheet materials 18, 19, 20, and 22 so 
as to dispose them without any inclination. 

The diffusion sheet 18, prism sheets 19 and 20, and the protective sheet 22 are 
fixed to the frame 13 at these flanges 28 with a two-sided adhesive tape (shown with 
hatching in the drawing). This prevents the sheet materials from falling off the frame 
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13 or displacement when, for example, being transferred to the process of assembling 
with the LCD panel. Other means of fixing the sheet material 18, 19, 20, and 22 to the 
frame 13 may be employed such as pins, screws, or the like. 

Fig. 1 is a plan view that shows the relationship between the frame 13 and a 
polarization split sheet 21, when the frame 13 is seen from an exit plane 17C side of the 
light guide plate 17. The polarization split sheet 21 is shaped such that it can cover 
over the exit plane of the light guide plate 17 except for a portion of the light guide plate 
17 on the side of the incidence plane 17A that is covered by the rim 13D. The frame 
13 has its inner wall surfaces configured such that the polarization split sheet 21 can be 
guided thereby when disposed. 

Furthermore, the inner surface dimensions of the wall surfaces of the frame 13 
are designed with a predetermined clearance with respect to the outside dimensions of 
the polarization split sheet 21. This is so that the edge of the polarization split sheet 21 
does not bump against the inside surface of the wall surfaces, when the polarization split 
sheet 21 is positioned and disposed with flanges that are described later, even when the 
polarization split sheet 2 1 expands due to temperature. 

Moreover, the polarization split sheet 21 has flanges 29A and 29B formed on 
the wedge-tip side thereof and on the incidence plane 1 7 A side and. The frame 1 3 has 
concave portions 30A and 30B formed for guiding these flanges 29A and 29B as shown 
in the enlarged drawings with reference numerals C and D. 

These flanges 29A and 29B are configured in a rectangular shape 
symmetrically with respect to the center line LO so that the edge of the light guide plate 
17 on the wedge shape side and the edge thereof on the incidence plane 17A side 
protrude in a rectangular shape on the center line LO, which divides the shorter sides of 
the polarization split sheet 21 in two. Correspondingly, the concave portions 30A and 
30B of the frame 13 are configured with predetermined accuracy of dimension such that 
they can guide and dispose the polarization split sheet 2 1 without any inclination. 

When fixed to the frame 13 in this way, the width Wl of these flanges 29A and 
29B is made sufficiently small to the extent that any stress that could develop if the edge 
of the polarization split sheet 21 bumps against the inner wall surface of concave 
portions 30A and 30B at the flanges 29A and 29B portions upon thermal expansion of 
the polarization split sheet 21 due to temperature change can be small enough that any 
deformation of the polarization split sheet 21 due to such stress can be ignored. 
Specifically, the width Wl of these flanges 29 A and 29B is 15 [mm]. Preferred results 
can be achieved by configuring the width Wl that is below 20 [mm]. More preferably, 
further preferred results can be achieved with the width below 10 [mm]. The 
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protrusion length W2 of flanges 29A and 29B is configured to be 2 [mm] or greater so 
that positioning can be accurately carried out by using concave portions 30A and 30B. 

The wall thickness T that remains after the concave portions 30 A and 3 OB are 
formed is made smaller than the thickness of the diffusion sheet 18, prism sheets 19 and 
20, which are sheet materials disposed more toward the light guide plate 17 side than 
the polarization split sheet 21 stacked altogether, but thicker than a minimum wall 
thickness capable of injection molding due to its thin wall. Thus, although the rim 
13D is partially configured with thin wall portions, a wall thickness that is capable of 
reliable injection molding is ensured. 

If the concave portion 30B is formed in the shape of a continuing groove that 
runs from the light guide plate 17 side of the rim 13D to its opposite side without 
leaving the wall thickness T 5 it is not problematic in terms of guiding the flange 29B; 
however, this is not preferable since light leakage will occur from the concave portion 
3 OB. Because of this, in the embodiment of the present invention, the concave portion 
30B is formed on the rim 13D with a certain wall thickness T as shown in the drawing. 
Specifically, the diffusive sheet 1 8 and prism sheets 1 9 and 20 are configured to have a 
thickness of 0.13 [mm], 0.16 [mm], and 0.16 [mm], respectively, and the wall thickness 
T left on the rim 13D is approximately 0.4 [mm]. 

The polarization split sheet 2 1 is fixed to the frame 1 3 at the flange 29 A on the 
wedge-tip side with a two-sided adhesive tape (shown in the drawing with hatching), 
preventing the falling off the frame 13 or displacement when being transferred to a 
process of assembling with a LCD panel. In addition, if expansion occurs in the 
longitudinal direction, the expansion can be absorbed by displacement toward the 
wedge tip, which is made possible by flange 29B on the incidence plane 1 2A side being 
not fixed. 

With the above constitution, the side-light type surface light-source device 12 
(Fig. 2 and Fig. 3) is assembled by disposing the reflection sheet 16 and the light guide 
plate 17 on the frame 13, and then disposing the reflector 24, the fluorescent lamp 14, 
and the cover 15 are sequentially on the frame 13. The incidence plane 17A side of the 
light guide plate 17 is secured between the rim 13D formed on the frame 13 and the 
cover 15. 

Thus in the side-light type surface light-source device 12, the exit plane 17C of 
the light guide plate 17 is held in intimate contact with the thin rim 13D formed along 
the incidence plane 17A, thereby preventing illumination light leakage from a gap 
between the rim 13D and the exit plane 17D. 

The diffusive sheet 18, the prism sheet 19, and the prism sheet 20 are 
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sequentially disposed on the light guide plate 17 and the frame 13 on the side where the 
LCD panel 11 to be disposed. The diffusive sheet 18 and the prism sheets 19 and 20 
are positioned on the exit plane 17C of the light guide plate 17 as their pair of flanges 
28 formed on the narrow side on the wedge-tip side are guided by the concave portion 
13F of the frame 13. 

Thus, because the diffusive sheet 18, the prism sheet 19, and the prism sheet 20 
are positioned with the pair of flanges 28, even if they are rather obliquely disposed 
within the limits of positioning accuracy, the problem of a portion thereof being pinched 
between the frame 1 3 and the back side of the LCD panel 1 1 can be prevented because 
the frame 13 is configured with a sufficient clearance. Also, the generally used 
diffusive sheet 18, prism sheet 19, and prism sheet 20 have often relatively small linear 
expansion coefficient of about 2.0 x 10" 5 [cm/cm/°C]. Therefore, if positioning is 
carried out with a pair of flanges 28 formed on one side, undulation between flanges 28 
due to thermal expansion will not occur. In addition, even when the sheets are rather 
obliquely disposed within the limits of positioning accuracy, the heat expansion will not 
cause the edges to bump into the wall surface of the frame 13. Namely, undulation of 
these sheet materials 18, 19, and 20 is prevented. 

Furthermore, in the a side-light type surface light-source 12, because the 
diffusion sheet 18 and the sheet materials 19 and 20 are fixed to the frame 13 at flanges 
28 with a two-sided adhesive tape, a falling off or displacement while being transferred 
is prevented. 

Thereafter, in the side-light type surface light-source 12, the polarization split 
sheet 21 having large linear expansion coefficient with anisotropy is disposed. The 
polarization sheet 21 (Fig. 1) is positioned as flanges 29 A and 29B formed facing the 
shorter sides are guided by concave portions 30 A and 3 0B formed in the frame 13. 

The polarization split sheet 21 can prevent displacement or the like as it is held 
by being positioned with a higher degree of accuracy compared to other sheet materials 
1 8 to 20, whose linear expansion coefficients are small. Therefore, the problem of part 
of the polarization split sheet 21 being pinched between the frame 13 and the back side 
of the LCD panel 1 1 when it is attached can be avoided. In case of thermal expansion 
due to temperature change, the expansion will be divided to both sides of the center 
portion where flanges 29A and 29B are formed. As for the direction perpendicular to 
such direction, because positioning is carried out with a high degree of accuracy, the 
expansion occurs in the longitudinal direction of the light guide plate 17 within the 
clearance that is formed in the frame 13. Thus, in the side-light type surface 
light-source device 12, the polarization split sheet 21 is also prevented from having its 
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edges bumping against the wall surfaces of the frame 13, thereby preventing an 
undulation thereof as well. 

Disposed in this way, as for the incidence plane 17A side, because the rim 13D 
is left with a minimum wall thickness T, allowing for molding, even when the 
polarization split sheet 21 is positioned with the concave portion 3 OB, the exit plane 
17C of the light guide plate 17 can be rimmed with the rim 13D, thereby preventing 
light leakage. 

Furthermore, because the wall thickness left in this way is designed to be 
smaller than the thickness of the diffusive sheet 18, the prism sheet 19, and the prism 
sheet 20, the polarization split sheet 21 is prevented from rising at the flange 29B 
portion. Therefore, a gap between the polarization split sheet 21 and the prism sheet 
20 is prevented from occurring. Also, a disturbance such as the protective sheet 22, 
which is disposed over a polarization split sheet 21, becoming intimately attached to the 
back side of a LCD panel 11 is prevented. The polarization split sheet 21 will not be 
able to provide the function to selectively transmit and reflect illumination light having 
the predetermined polarization planes for improving the use efficiency thereof if a gap 
occurs between the polarization split sheet 21 and the prism sheet 20. Also, a fringe 
pattern occurs if the protective sheet 22 becomes partially intimately attached to the 
back side of the LCD panel 11. 

In the side-light type surface light-source device 12, because these flanges 29A 
and 29B are configured with a width Wl of 1 5 [mm], even if these flanges 29A and 29B 
expand due to temperature change, the degree of expansion can be kept small. Also, 
the stress that is produced as the 29A and 29B abut against the inside surface of the wall 
surface of concave portions 30A and 30B due to such expansion can be kept to a small 
degree. Therefore, undulation in the polarization split sheet 21 at or near these flanges 
29A, 29B, can be prevented. 

Because the polarization split sheet 21 is fixed to the frame 13 at the flange 
29A portion with a two-sided adhesive tape, the polarization split sheet 21 can be 
prevented from falling off the frame 1 3 or being displaced even when being transferred 
to the process of assembling with a LCD panel, for example. Because these flanges 
29A and 29B are configured with a width Wl of 15 [mm], the polarization split sheet 21 
can be fixed with a sufficient level of workability. 

Thereafter in the side-light type surface light-source device 12, the protective 
sheet 22 is disposed in the same way as the diffusion sheet 18 and the like. This 
prevents undulation of the protective sheet 22, and the polarization split sheet 21 and the 
like can be protected with the protective sheet 22. 
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Assembly of the side-light type surface light-source device 12 is thus 
completed and it is then transferred to the assembling process of the LCD device 10, 
where the LCD panel 1 1 is disposed on the protective sheet 22 side. At this point, only 
the incidence plane 17A side of the light guide plate 17 of the side-light type surface 
light-source device 12 is rimmed, whereas the protective sheet 22 and the like that are 
disposed on the exit plane 17C side of the light guide plate 17 are not rimmed. Thus, 
as compared to conventional examples, the protective sheet 22 can be disposed closer to 
the back side of the LCD panel 1 1 , so that the overall thickness of the LCD device 1 0 
can be reduced. 

According to the above configuration, the polarization split sheet 21 is 
positioned and fixed to the frame 13 with reference to the approximately center portion 
of the both shorter sides as flanges 29A and 29B formed on both narrow sides of the 
polarization split sheet 21 are guided by concave portions 30A and 30B of the frame 13. 
Therefore, even if the polarization split sheet 21 expands due to temperature change, 
this expansion can be divided to both sides of flanges 29A and 29B whereby 
displacement and undulation of the polarization split sheet 21 can be prevented with a 
simple configuration. 

Also, at this point, since the positioning is carried out at the opposite shorter 
sides, the polarization split sheet 21 can be positioned with accuracy, and this 
additionally prevents the undulation of the polarization split sheet 21, which occurs 
when the polarization split sheet 21 is pinched between the frame 13 and the LCD 
panel. 

Moreover, on the side of the incidence plane 17 A, the concave portion 3 OB is 
configured to have a rim with a minimum wall thickness allowing for injection molding, 
and the polarization split sheet 21 is positioned with reference to the concave portion 
3 OB. Thus, light leakage can be prevented even when such positioning mechanism is 
provided. 

While in the aforementioned embodiment of the invention the flanges are 
formed on two opposite sides of the four sides of the square-shaped polarization split 
sheet 21 for positioning, the present invention is not limited to such configuration. 
Normally, the polarization split sheet needs only to be positioned with reference to 
approximately the center potion of the two or more sides so as to achieve enhanced 
accuracy of positioning. Also, the thermal expansion due to temperature change can 
be distributed between both sides of the positioning portion. Thus, as shown in Fig. 5, 
the flanges may be formed on the opposite longer sides for positioning, or as shown in 
Fig. 6, they may be formed on two adjacent sides for positioning. Furthermore, the 
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flanges may also be formed on adjacent three, or all four sides for positioning. 

While in the aforementioned embodiment described the positioning of the 
polarization split sheet alone with two sides, the present invention is not limited to such 
configuration. Namely, other prism sheets and the like may also be positioned with 
two sides as needed. In this case, if the other sheets are positioned on the same narrow 
sides as those for the polarization split sheet 21, a separate measure against light leakage 
must be taken. 

While, the abovementioned embodiment described the disposing of the 
diffusive sheet, prism sheets, the polarization split sheet, and the protective sheet on the 
exit plane of the light guide plate, the present invention is not limited to such 
configuration but may be widely applied to cases when any of these sheet materials are 
selectively disposed as needed. 
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A KffM £ tL/ciaSBJr i r> X 1S4 Y £ ft. 4 c i: « fc 
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2 

m*«ie« * « ^ t a* -f* c t #x- $ 

*o 

[ 0 0 0 2 ] 



O9*»c01o^ mztmwwvmx'*) ») , 

-Sid U ffrfg^JR "J £ =h-4 £ t t -f 4 fjf jfc 

913 tcKuto-y-^ K9^r hmmitffiMWio 
ifeo •>-}• ^t^sea £ it, 

[W#:®6] H5ffB->- h#J±, 
[0 0 0 1] 

?>4 CSo T«#ffl#o««M*» < &4 J; •) |:$|$ 



70 L> -^»~«t<9^f^$-^Sfti-4J:-7tciS'itT^ 

-So 

[0003] hSSS^ag^fiJi, 

e. asw s ttTt mmut * mam* mytrnx- 

<0iill=t®3 B«t f£ B ^^*;MC|tnitT£iJ*j--r4 «t -5 
(-«fi!c;$it4 0 

[0 0 0 4] K 9 * hfflE3fc*»«.lii, j» 

20 t!&«3 C0^®3 CCgJfy- h 4 * f ffia$ix x ig^« 3 
<7>SM3 C J: *)»*Lfll-*-HgMJt*iStjfe(g3 (c^AI+LT 
fiB^*OflJffl^*t|a]j lS it4o ttz-*4 K7>f h SS 

^<0->- h # 5 - 7 *«BE« S fi, «itf->- LT 

»= J: •) *7t«3 «t 19 a»Sit4BgW*L <0»|filtt*ffljW 
®3 B<7)IE®^-(6]fcMlE-r4 <> 

[0 0 0 5] CKOttO*^ K7-f hl!®*j®»gl Ji, 
H8 KTF-tl 1 iz^ £B#t®0®a«r^»)i-4J:-7(c^ 
30 fi£$it/c^r-at)4 7 U-A 8 (Z7*'jXA->- h^<7>v 
-h#5-7, mitf5.3, Ktt>-- M, m?t:7>7'2 

tZfc^»T , fSolft^/^WKT)^®^^ I) ix T j^ B B 

*^*«JC&*3£re>it* J: -9 H&£itTv>4o 
[0 0 0 6] 

l®W#m& Lid t -*-4I$S] t r %TiO«o*Ji 

-as (cjgfiE ^ ixtzmm *) s a *«a&-riti4* <m ? ) , 

f^eliS^/ ^> ;koS® d f v - h # USflft L 5r t >SJ t; , 

* «■ #7t«c0£fi*f® CSS L T SES-T 4 - t # 
fO*^*Of $ «:ffi*+4 £ t #X- # 4 t «c> it' 

[0 0 0 7] t£4* { £OJ:-5ULT|$]Rl9 8Arf« 
L T ffi * £jp / N* ;u S: i$.1tU<r> th frf ® (c L T g£g -f 

c a<^jZrB# x «7t^ai#®(cgeai-4->- 

IfioT«ltTSBaLTLJ dij|^t*4o fLTI^J: 

7 1/-AS t«ft35^/<*;uo*ffit-c 
50 ->- h^W-SU^Sr^fiiju^^^A^-eL^ d«3i**tj. 
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mz&frzxzt. iR&^mmwt. ^v-nw 

[0 0 0 8] -t%ibt>Z<OiL i%nh*)tfm^VvTiz 

i-4 0 

[000 9] d O J; t ft OK J: *g^H®0*flt^ 

4 Q fO±, "7 u-* 8 tffi fl B B gf/^w^TSi tlfc 
>- h**^jW^T«^iOK&<b$: < £oT L£ 

[0 0 10] Z<D£n%ni2t)cr)rJlMt±. aflEKffcKJ: 
^SOu1jW"®K@S^ LTffiJIiSTj^*^ ^"Ciiiif^ff^^t-ft-^- 

o uaa«i*faiojsi»a«»**8. ixio- 5 (cm/ 

^fa^SUBSfrffiStf* 1 . 5X1 0- 5 [cm/cm/° 
C] T-£>4 0 B*K. ra»Kffi*HBUE«S^* v- h 
ttt?*4^jXAy- Hi, ^M5g^gtf*2. 0X10 
- 5 (cm/cm/° C] OfcO**a#fflv»fctLTV»& 0 
[0 0 11] *«^JiW±<0*S:#atL-C«rStLfcfco 
T% »j6*Offiftf®UEIli-4 h^^a^fif 

SSrJil^LJ: o k1~4 4 <p"C*4o 
[0012] 

*>>iB*£l Kl£4S&91K;fc^T{i, »fSO— ^jfeiB*^ 
It fb $ ft SB 0^ Tfc * O 38 W frh A*f L > a W * 

*trt f EB£*U v - h*fO^«r < t {> 2i3Kti. *tJfc+ 
4aoW*»»«:i*i:Lty- hW«:fifc«fta&1-4 50 
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[0 0 13] «*«1 K*4*jftKJ:iitf, >- h*t<0 
4 N &< fc*>2i2K(;J\ 

4CkK£0, lfli: J: 0ttttft*1-4»^KJt LTte 
IS tt U •> - h v*fc » ») J t * f&HL-t 4 - k ?5 ? T- § 

4 e ifcteg^SB^ *rsi"4iaoB&**ffl5^s:aim 

KLTv-hW*ffi*ft*i-4CkKJ:«K SSf^i: 

k ^T* ^ 0 :inbt:J:i)y-h Kfl&Og&fa 
\zt OfflSeStU h#0»ffi*«&««#K£# 
S o T%arr 4 > - h tt<0 n ft 0 mib S Wo 
[0 0 14] Sfc«f**2U«4|6WK*Jv>Ttt, If* 

*I l Kt^4tgj£Ki3v>-c\ >- h#o*tr6]i-4 2 

K«HBffi««:^ffl^B8:tt^ix4 <£ -9 K-f 4 Q 
[0 0 15] Br*3l2 K«4ttl£K ->-h#<7) 

*tfa-f 4 2o^fflu«Efi«**ffl^it<brv^ci k 

fctt 0 ft 1 1 £ 4 w k fi*X I4 0 
[0 0 16] i^Bt*JS3K«4f§^(ci5v^r(i, IS* 

U®JS^^IH3ffl5KJ:->T*M KSit4 J: ^ Ki"4 0 

[0017] is*«3 u«4«*(cj:*Ltf, aa^^as 

7& ? , h*t<7>a<t *9 §§aif4 0(^*0 > 7 1/-AI: 
[0 0 18] 4fc»*«4K«4|&KKi3v^-Cii. IS* 

< k fcltai^^rHB^ft/M^I/P^S^ J: 0 U 
[0019] IS*^ 4 K^4««K <t < £ 4 

OJfcaft- «r KFjff 4 - k ?6 ? T* § 4 o 
[0 0 2 0] *fc»*9l5U«*»W*CUw>Ttt, IS* 

«4 \zfah%m~&^x, ->-h*tk. aiSt®k<7)p B i 

SSix4 0 

[0 0 2 1 ] »*?R5K«4fl|«:UJ:ixtf, IS*Jl4K 
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I0 0 2 2J i>tffif*«6U^4^(Z±JV»T(±, A$ 
Si, fif*i|2, W*JS3, S9*«4XHW*iB5U# 

[0 0 2 3] 8if*Ii6K&*t?ifi£K4:h.(f, 

?HK$Si£Sfc<7):*:# 4'fs**S6->- hr*4*^t:, ico 

[0 0 2 4] *fc**9l7IC«*»W»cfev»rJi, ffiA 

m^mmzmmLx, **jri n s*«2, 19*53, 

W*JI4, It*5 5 XlilS^S 6 (C|e$So-if -f K^^ h 
[0 0 2 5] W#Jg7 4ft.li\ v- 2 0 

9 ft *) ^tee-r ft * 1* jt l r , ^ffi <ommm m * fM 

[0 0 2 6] 

JO 0 2 7] i2li, *%9ia£tt0ft?jBtt::tt&ttAX 

®.ZtiZ> 0 ->M h'?<{ hllt^Sl 2(4, SffiffiU jo 
0 3i:'j71/^2 4 (i3) , 

1 4 1 5 £ges u * 1 1 
mx*)7u-j* 1 3 i:s*t->- h 1 6, 7, & 

ffcv- MS, v*>;XA->- j. 1 9RX/2 0, 
>- f- 2 1 , «!!•>- h 2 2 *E*LT®JS3ft* 0 

[0028] ::T-i*«i 7ii, -awaisw-ejSriWx 

I4T*';;U (PMMAtffi) *#miS®Lfc«4fc«Mt-e 
*«J, WH«a!3E«U®j«:s<L4. *JfetEl 7(4, 

SMB#«:A*HBl 7 Ai <J A*M-*fc#K, IWAWL. 40 
fcJH9§ifc**ffl 1 7 B t t&toW 1 7 CfcOfyf&fJjlOjJIL 
5ttLT{SfflJL, COSSl 7 BSLKtbl+M 1 7CCU 
»t*R#fr«>|»t-, B*ftJaTO«fl-*«jB l 7BS0 f {U 

i«i 7 c <t oaji+i-^o 

[0 0 2 9] ?"btCj97fc«l 714, «B5 1 7 B 

ft -ctai+Mi 7 ca»«boaifth&*(E3fL* 0 9 

TfrlSl 7(i, J&fiiiJftiS £ >9 <7?iiS®<7)M^^llM?it, 
CftK4 »)i±m®l 7C4 "Jffi*fr*JBW360*4»* 
a«J*j~ft3ft4 n l-&$ftTv>.& 0 



[0 0 3 0] 51* v- M 6(4, »Wtt*SlK|*X»iiE 

7 B«4 *> mixta? wwitzKtoLxmitmi 7csa 

[0 0 3 1 ] n 8(4, S3 v»*i£tMt 

PET«0->- M*U4 i)fi|j££ft, *36*1 7 4 
Zti&PmftZ® Z ttz4«3, »Jfe«i 7 

[0 0 3 2] 7-'JXA->- h 1 9SJ>*2 014, 
h 1 8 0iSjljfcoJSi*]tt4:«iEi--& 0 ;;t>yjXAy 
- h 1 0(4, taUtf* a-.-**- M: 4 I? fl? 

19ARV19B, 2 0ASy f 2 0B^HftIlLTi 
fife £ ft £»fMH:fcff^:|£<0^jg7>f|£ 19 ig $ ixXJ&fc $ 

<om*)ig L ^Sfiimnm^tm i_? o \^mV7 aibi 4~~ 



2 0T*(4, ^.<0^fe<7)^t)3gLO^|6j^7->jXA->- h 

1 9t=*j»t**ieo»i)fiLo*ifiii:{j(afi:xi-**ifti 

[0 0 3 3] m%frm~>- h 2 1 (4, - h 2 

h 2 1 14, ji£^^jF/N-^;u 1 1 iZH^xm^M 

$ «b (c c <02ijt« 1 7 Ait t fc.BB^3fc»4, mytm 1 

7 1*1 m LK%i-rz> z t tc 4 -o riBiai6Dd*s:ft l, 

-5>«7fc®t ^oTjg7fc«l 7 4 *7 £tl*f-r ^>(7>-e, -f-O^- 

mwit<Dmm%}mift±z-itt> z t#x$z> 0 

[0 0 3 4] Sgy-h2 2li, (5 (?if W<0^ >J * - 
1 2 



50 



Z> o 

[0 0 3 5] ZtLhmit&l 7C0HiftW 1 7 C«»=E« 
Sit&v'- h#l 8-2 2(Ci>v^T, J£^->- h 1 8, 
■/•JXAv- h l 9St>'2 0, ffigv- h 2 2(4, gjfc 
«1 7O^S5fe«ffl(C*IJg?F^<0O{4* (I4^ffli,>ti 
* f 1 *j-JfM $ fi, i-t<7)o(4(i 4 '9 "7 L' — 

^ 1 3 (c&B^*@3e$iti)o ^<t<-*-tLT^?S^ 
<0*S h 2 1 (4, 1 7 «0#?IBfcSg 

ffltAltilal 7 Affltci Jtoo(4 (Ml iFS^^xmt 
•ti) AWl&Ztl, d<0ol4{;4l)vu-Ai 3 (zfefi 

[0 0 3 6] 7U-A 1 3(4, fifeWf Jl^^^f L 



7 

3Ci«i:JM?ii^o 7U-A13(4, 
#U|E»*&j|:U ifc7l/-^1304tttttl3t 

[0 0 3 7 J ?<b*C7U-A 1 3(4, 7<OA#t 
HI 7Aif)*B4fc»i-»ofc*|i(|UK*i-*Pr«lBnil 
OHRS* f *3fe«l 7, 3^c0^rfecO(4'bo# 70 

«r**L*:* U 79 J: 
*tU 7 O AM® 1 7 Affl£^*)IRoT[2I3t: 

1 7<7)Ait®l 7 A«ic»f3c«OS6IB**»«*K* J: d 

[0 0 3 8] *fc**«l TOiUfcHBl 7 C«Ui5*t4 
7 U-A 1 3 <^5fe«ffi&«4, igTfctS 1 7 omMffi 1 7 C 
i:as»ttt:8v^*oT»W0 1 3 DtJBft-f* J: o U 
4rSfiT^4 0 f 1 3 fc*jfc«l 7 0AM 

Hi 7Afc^Hfc»jftSiX*2SH*C«i, 'J7U>^2 20 
4. S*^>yi 4*E«Lrt:«L 5**f)ft 
It* d £ J: ») , 5£*9 >7'14 Rtf'J 7 U 9 9 2 4 U 

[0 0 3 9] ft, :M^f K7 -f hSI»gf 1 2-C 
(4, */<-l 5*Wtt*r*i-***»#^J: f»«*S 
*U 4 -5 C**«l 7 1 3 C£1L 

1 5 1 3 DtCiotfMl 7 

[0 0 4 0] CI*U::4 I? 7I/-A 1 3(4, ^frfg 1 7 <T> 
m»H«^K**l»Jiit?**-t-)tcS:?tLTv^ 0 4 30 

1 3Di:j*LT»*Sl 7 0aifll 7C^S 
?t£-£T, mm*) 1 3 Di:ig7fe*l 7 coatl#tm 1 7Ct 

<Dmzmm*&.£&^£7izirzztiz£ *k saw*** 

it -^44 1 K&S*ltv** 0 
[0041] 7 1/-A 1 3 (4 (B2) > iitt. SiSffllO 

mmm, Kasuoifi 3 a*> ? — ^ti®jssix, 

1 3 A*¥*5pJffl IT71/-^ 1 3 tt^W^fl7 
*C#&4 o Uft**LTv»* (H^i*) o 7 1/-A1 3 40 

i4, aHoi*iiatc :w B S/7/^^i i oish(c^ 
«i-*^iei 3e«m^^ iftast^*/n 1 t — 

mti-zmiz, 3Ei:i*)iliMS^i 

[0 0 4 2] J/:7 U-A 1 3 (4, WL&%7F'<*)\s 1 1 

iicigt, a* 1 io*it«g->-h 

iii:J:»)«B a B S^^H 1 7Ujfi«LT(£ 50 



^2 0 0 0 - 3 0 5 1 9 
fi**i£1t-C*4 J: ^ U«rStLT^»4 0 CiiCJ: i) Ceo 

[0043] 114(4, 3 «riS*«l 7 <7) 

ffiltHl 7 C«J: OJtT. «jfc»«v- h 2 1 £I£<1t!l 
0*>-h*tl 8, 1 9, 2 0, 2 2 t7l/-^13<l:co 

ra«*S*+¥HB|-C**o h 1 8, yyXAv 

- h 1 9&tf2 0, ftBv- h 2 2 (4, >) 1 3 D \Z 
4 *)mt>ilZ>B1ttiil 7<D\Mml 7 A«^«ffitl»v> 
T**«l 7<oai|}Hl 7 C«r«v>tti-C 4Jg 
»:J: Off^^ftTv^o fLt7U-A 1 3(4, £ti 
<bt£«r>- h 1 8, y'iX^y- h 1 9SLK2 0, US 

4 4 ^ UfiHOI*lH3& f ®«;?tL*o 
[0 0 4 4 ] S«bU7U-A 1 3(4, Ctt*bi£fficv-h 

1 8, 7 #, J XAv- h 1 9X0*2 0, SSv- h 2 2^ 
iBlKR^bU J: LTt. £ti<bSttfc->- M 8 , 

y»J XAy- h 1 981^2 0, ffcBv- h 2 2 **«JEi- 

*o i4u 4 o -csjv^fSRufae^ * *lte« 

^Utt, iixfcffitfev- h 1 8, ru XAv- h 1 95 
LK2 0, «gy- h 2 2 Offl»;i*SH<7>rtHU^£ Srt: 
ibiv*4dC, tfcifcv- h 1 8, 7 M j XAy- M 9S 
t/2 0, Sg'>- h 2 2 <?)W tfet:WltP^«0^ 'J 
7 9 >^4rK(trfiH^I*lH-+ife* , lfl:5E$^* 4 ^ Ufc 

[0 0 4 5] h 1 8. yjXAy-H 

95^2 0, ffiH v - h 2 2(4, gl*«ii:iWOO 
lf2 8^M^fL, 7 1 3 K;fc^Tt4, COOli' 

2 8*^ K-e§£4^tc, «Sl5fe»fflOfiH^»HU 
E^i"* 4 ^ 1 3 F^flc* ix* 4 n 1:4 S ftT 
v^ 0 dt^coo(f2 8(i, C^<bv- h*t 1 8, 1 
9, 2 0, 2 20$Si2t 2^1"^>4 l ^TaLOU^LTW 

7 (omm^m^mm^mmzm.xf 

^ U3B«S*l^ 0 CtLtC^tLT "7 U-A l 3 (4, 
Ccooii'2 8S:^>f Ki-*C3ffil 3 F ^^co^ffifflS 
C14 *9BJ££a, COEISPl 3 FU4 »9 h*tl 8, 

1 9, 2 0 , 2 2 4:^ K IT, v - 1 8, 19, 

2 0, 2 2 «r(®(t^-f:i<EfiT^*4 9C^SiXT 

[0 0 4 6 ] 3£ffcv- h 1 8, "/'J XAv- h 1 9 SO' 
2 0, ftgv- b 2 2 (4. P5M-r~*7* ([gKciSV^T^ v 
^>^*ti4 CJ:Uooif2 8^8*-C7l/- 

Al 3U@^?n, ^m:J:l}$ B B aS^M'^;^oa^ 

r^, v-h*tlS, 1 9, 2 0 , 2 2 r7U-A13i: 

[0047] g]l (4, C07U-A13 ^ifTfctgl 7 O 
ffittHl 7Cffly4*9^.T, 7 U-A 1 3 fc«*5^(»->- 
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»JRO 1 3DCJ: f)ffifcix4»jfe«i 7 o AW 

[0 0 4 8] ^tbU-7U-A i 3 l±, ffi3fc*«lv- h 2 
lW&mzX «iLT4, h 2 l^iE 

ti^tfUJ: 9ffi«ft*SftTE*Sixjfc**i::(i, « 

[00-49] s^u<gjt»Biv- h 2 mm^mm 

fcAStffll 7 Affl<htzo(^2 9ARV2 9 B^Jgflt? 
it, 7 1/-A 1 3 tCjS^TI*. fflF-S-CailfDUJ: Ijffi* 
Lt^fJ:^:, ^Ooidf2 9 ARU t 2 9 B£#>f F"C 
S4J:^:I3»3 OARZ/3 0 BtfWtfcZixZ £ n \zt £ 

[0 0 5 0] ^:t*o|f2 9AM2 9Bfi, fgjfc^K 20 
>- h 2 1 O«ia*2»1"-5+^«RL0±Hi3V*T, if 

#JKtt^«*S*t4 0 -ftWtLT^-A l 3ti, El 

«3 0 ASO'3 0B^§f5eO^fflSUJ: 

COD3S&3 0 OBCi: h 2 1 * 

#v k l xisytfrflfe v — f 2 1 *«it*;:fcs?<E«"c 

[0 0 5 1 ] Z<D£ 9 U LT7 U-A l 3 Six* 
l:o ^ °<*2 9 A5^2 9 B<±, h 2 1 JO 

* f a*8Bffc*Cj: *m»56LT\ o|f2 9AS^2 9BO 
SS5J-Tffi3t^Stv- h 2 1 <7>S*t7& ? DDSr>3 0ARV3 0 

^ociojc&tltc J:* h 2 1 <7>^ 

£*x£ 0 ftfitfftic, o(i:2 9AS^2 9Bii, C^iflW 
lrf ? 15 [mm) (C<fc 9JBj£$:fX*o %&Z<7>mWl 
ii> 2 0 [mm) WT^§ 3 *c «t ») ffM LT4?S*@ 
**f»4Cfc**T£, ?^l:ffSL<lil0 (mm) & 

&o £fco(2f2 9ARV2 9Bli, 00ST>3 0A81K3 0 

buj: *) mmz&m&ttbx- z z jt 9 i; N ^o^tn^^w 

2fi^£<<h*>2 (mm) Ja±c0«S(iJgffiSix4 o 
[0 0 5 2 ] paff 3 0AM3 0B(i, MSB 3 0 AS.LK 
3 0B*^«LTl*i>StSix4lWr**, ^OflTcfrSi 
v — h 2 1 «t 7fflOv~ h#T*&i£ffcv- 

MS, ^'JXAy-H9, 2 0S:8HLfcI$J:*| 
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JO 

Bf&zixz toco, *jt«citai/a:JKBr«g«:W«*qi«T 

[0 0 5 3] ZZX&M*) 1 3 DUl3liST*KIJ»+C 
fcft < , 0335 3 0BS:$?^i) 1 3 DOi*fil 7ffl**<b 

*^R*t«*-caa-r*»«^»jacLT«), 01*2 9B 

OBfrbftmfrW&CXLil<DXiftiL<%\<*o Z<D 

tztbZ<DmM<Ofm^^xit, $S1X») 1 3D(;Mt 
^CflSP 3 0 B£, 03^*-* <t 9 gOl^fTrSLt 
MtatOfct^o COSS^igC 
fcl^T, Stftv- hlS, yjXAy-Mg, 2 0 
(±> -e-iX-TixflES 0. 1 3 (mm) x 0. 16 (m 
m) , 0. 16 (mm) X£> , $f flX 0 1 3 DdSX^ 
?ix^(*lUT(ift0.' 4 (mm) tClS^gix^ 0 
[0 0 5 4] «t65WKv- h 2 1 (i, MSr"-^ (0C 

2 9AWt7l/-A13C^?^ :ilCJ;^ 

B B a * aty n' * ; u <h o a ^ a: r x @ $^ -f * ^ t c * o 

Tt, 7U-A13J:»)KU tfzi$LW:i*tiL%^£ 
9K*£*XTV>£ 0 S<bHft**lS»-»aLT4, Alt 
® 1 2 Afl<?)o|f 2 9 Bri*@££*XT^&v>£ ^CJ: 

^&SrfxT^£o 

[0 0 5 5] £L±OffA^isu^T % K7-f hS®3fc 

S^tl2 (H2atna3) ii, 7l/-A13C7U- 
^ 1 3 CEI+v- h 1 6 7 fc^BE«Snfc 

tt. , J7U^24, m7fe7>*ri 4, ^7/<-l 5^J1 
^7 U-A l 3 UE«SttTa*ttr^*x-& 0 K"7 
-f hSM7t?ig^Ml 2ii, ;<7)^i:7i/-Ai3{:i 

^^^x^:^^^ i 3 d^/n- i 5 tcvfflx^ytfai 7 

cOAIffil 7 Aflri*Rif|l5e?ix* 0 

[0 0 5 6] ^tlCJ:^^ K7>f MI«M1 2 
(i> A#fMl 7 Alcf&oTJKJ*Six/caEra^»ffi9 1 3 
DUttLT, i»7fe«l 7c0ffi*f®l 7C*««ft4J:i 

[0057] ^-of^-f K7>f hmmftmrnsn 2 it, 

;H l* f E«Six41Bu«*ia:tfcv- h 1 
8, 19,2 0« f 7 1/-A 1 3, *tc« 

1 7±tCE«?ix* 0 Z<Dt^^-f FSiag 
Bl 2(i (114) , ZiXhitWLis- MS, /'JXAv 
- H 9, 2 OUio^T, ftiHjfeJBUlofia^JgftSix 
tz\n<DHZ2 8^7U-A 1 3COC3SP1 3 FC*M K 
^^xr^Tfe^gl 7 0ffi|+ffil 7 CUf2«**Six4 0 
[0 0 5 8] -OJ:9t:LTEM^ix^(zo#, J£^-> 
-MS, yyXAv- h 1 9, 2 0<i, l^ootf2 

■e^tt^TEttSiXTti: LTt, +^^^VT^>x 
U<t »} 7 1,-i, l 3^ffM?ixrv^^ ti:i »), 7 1/ 
-A 1 3 t tiStllflTF/^^ 1 1 t <D^Mt \Z J: gf^f 
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1! 

il&Jfcffcv- MS, r'jXAv- H9, 2 0(4, tt 
J&5S&Sb^2. 0X1 O- 5 [cm/cm/° C) 

1 *tOo(JT2 8 JS^tfil^Ltk OIHSO 
IB UttKKU J: 4 t fc 9 d*£ Ufc •) 1"4 £ i rt c fc < * * 

8, 19> 2 OOo toO^Wih^K^o 
[0 0 5 9 ] ZblZ-TJ K7-f hfflffi*«*«l 2 UJ3 

2 0rt ? otf 2 8 OS&T'ffif-^CJ: ^ 7 V-U 1 3 

[ 0 0 6 0 ] S!v>T^ >T K7^f MiaSll 2(4, 

-h2l!4 (HI) . «2Uit|6|i-*J:9C»*SfL*: 
otf2 9 ARZ/2 9B^7 l—A 1 3 ixfcDflSB 

3 0 AS.CK3 0BUJ: «9 *M KSiLTffi«**S*L4 0 
[0 0 6 1 ] ittUJ: >)ffl7t^Si'>- h 2 l 14, 

«ftO/hS4ffi<0v- h*tl 8-2 0UJtLTjev^i»JK 

fiTfe^v- h 2 1 <0— SP^^iiStt^ 
£Ol85ftj&*otf2 9ASV2 9 BjOTBjSS fix tab 

<fc >) , 1 7 7 U-A 1 3 

hjam#«3s«i 2i±, h 2 itio^ 

fc«M/*J: t liti:J: h 2 1 

[0062] tfzZCDXo tZLTgfiBi-^tZOj. AW 

OiilRiJ 1 3 DtfWOjkZiiX^ZZ t IZX •) , D3ffl5 3 
OBCJ: ^TO8'>- h 2 i 

t,»BI)13Di:i: 7<7)ffiM® 1 7 C*S* 

[0 0 6 3 ] S^U^O<t^ULT^»35Si"rai?^ ffi 
ftv- hlS. /'JXAy- M9, 2 0Oi?£4 I) /h 
S < fc£ i o UR5eSft.Tv»*£ t UJ: >K C:<7)o(if2 
9 BO»»T«*5Mt->- h 2 1 a*»*±A«oT LS 5 
^fc^HfJhSftio iOfc6«*&|y- h 2 1 t 
XAv- h 2 0 t^BUIIWftCTLSofc 



(7) #(12 0 0 0-3 0 5 1 9 

72 

»«y- h 2 l<7)±lZgeS-r^«i5'>- h 2 2tm&m 
l l ^aHUS«i-4*^»#* c E5it*it*o 
&ib\ h 2 1 t *7* V XAy - h 2 0 fcOH 

i:«H4*i:TL*n, »r5cO«*BD«:*i-4»M* 

h 2 1 o«flB**+#U«»3fifc< 
ioTL^o Sfcffcttv- h 2 2* f *fi*^<*;H 

1 o«i:il»Bi:flt4 t=?i£i&&&±1rz> :tc 

45. _ 
70 [0 0 6 4 ] SS>K*-f K7^f hM®7t7JB^Sl 

^T(4, Z<7)<Ot£2 9ARX/2 9B* ? 1 5 [mm] OipS 
Wl UJ: ^M^^tv^^tCJ: *) , fiffigEffcr: i 0 
C<7)o(42 9A&LK2 9Bi f iaLT4, *0»5ft£/h 

3 OASt/3 0B^rtlHfilca»LT%^i-*lE*«:/h 

9 A&C/2 9 BStfffi«KJ3lt&«*5fr»v- h 2 1 CO 

[ 0 0 6 5] ^< LTflft^Slv- h 2 1 (4, Mfflx- 
20 7'CJ: 0 -^Olf 2 9 AWf7 1 3 

MI^iSMl 2 i-£^-rii v :OOIf2 9 AS.LK2 
9B#15 [mm] OBW1 >) 3BtiE$ tLT v** C t 
*:i 9, +j^ftfHittUJ: 5 h 2 l StUte 

[0 0 6 6 ] *Y4Yy<i 2(4. 
ffitfcv- h 1 8§tW»i:LTfiBv - h 2 2^ ? IB©^ 
50 tt, :ixi:J: Iffil"/- h 2 2 O d <a <3 ^ESih S 4 
^:§gv- h 2 2 UJ: ij«7fc»*v- h 2 l^ ? «il$ 

[0067] v?<< hmmjtmmmi 2 it, ziuz 

x?i(caji£ $ it, -cftn •> - h 2 2 n J: *) WOkm 

1 2 (4, *jfcK 1 7 <7)AWI 1 7 AflI/itt»K 

2 2 ll^oTtt flr^>»^«9 ^iit^^vCtCJ: 
40 *K -f-OjMK*(CltLT«II->- h 2 2* ff iK**^** 

* 1 1 ^*ffiUi£«1-* «t ^ MSf^^wi/ 1 1 \z 

E«-es, ^ma *)iK H a a s^^ai o^ftt tt^g 

[0 0 6 8] J£l±^»*iCJ:*t«ir, «*5^»v- h 2 1 
OWjSBauJBftLfcotf 2 9 ARV2 9B^7 1 

3 0A5^3 OBUi 0 ^f-f KLT. C^MS 
aoii^^^ffl^SrJS^ULTWjtj^Jilv- h 2 1 «rfi£ 
tfti6Lt7l/-A 1 3U@^-r^CtUi:»3, i£JSS! 

ftu-fc ^ h 2 1 wmmLxi*. zv&mz 

50 Oif 2 9ARU f 2 9 B Oj^liJUjg 0 ij-it^ C £ rfXZ , 
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* 9 ft <9 £ Wit 1-4 w t * f T?# & 0 
IOO 6 9] JtCOi # -t0fi£a*#<9gB7>7!> f *tfa-f 
-2>gi2T-*^C,!:^«b, SSA<fS*»fiS->- h 2 1 S- 

/<* ;U t IZ X •) fB^St v - h 2 1 * itT§&± 

o 

[0 0 7 0] ?fe(CAJ*lEl 7 A1fflU*oT<±, StfcUfiSt 
»TS64«/hrtflEfil±»ilt«l •) rt^-i. «t 0 HDD SIS 3 0 B /£ 
*»*U Z<DBU3 0 BCi h 2 1* 

[0071] ttte±m<omm<7>mmizti\,*xtt, mm 

ViX&Zlgj/tfrm's- h 2 1 «0 4iaeO-9 *>. *<tlfiIi-4M 
&>2 (C o (f 4 L r f£a&# "f 4 o v > T fz 

£ *)mmizm*) frit & z ttfx- z ^ ztuzx i? 1 5 i:f 
■fxoiz^ tffo-rzm&miz'otfimi&Lxiz.w.i&ibL 

a, Xtt4ia-f'<r{=oif*jBfiELr«4:«**-r*ci: 

[0 0 7 2] 4^±^OHiSco^lCfc^r(±, 

aiv- htzii2mizi. i)ti^ie»t4^i:ot»T^ 

fca*, *»9§ii.r-it»=lR ftbo-T';XA->- h$?u 
•=>v>r td&K icistr 2 ate «t <9 fia&* Ltiiv. 50 

%&z<nw,'£i,z, ±KEcoii7fe«-si->- h 2 1 tm— <om 

idC * c: t ic & £ 0 

[0 0 7 3] *fc±a03M603B3KtciJv>rtt, 

jo 07 4] i/z±m<r>mmmmizio^xtt. m&m 40 

J&Htt £ it K PI <b r , £ it t fiigffll «t 19 flgijt c ft e, to*r> 

[0075] 2hiz±&<Dnm<?>fmizii\,*xii, mm 
a®jfe?s^ a *%gg affl-r 4 * iz o i, > x tz 



' ft® 2 000-3051 9 

14 

iz<&m-tzz ttfx-z&o 

[0 0 7 6] $ h lZ±ft<D&M<DfmXli, -&W£*) 

(tpi'b-r, w*xik<nffimfrbmw±&\m-tt>Mi$.<o 

[0 0 7 7] *fc±aEOSt*S03KJBTIi, *M*5t*-e«: 
■2>^7fc5>7*ICJ: lj— &ltmzmi£-ti>t8i&tZ'0\,*x& 

[0 0 7 8] $ <b lZ±i£ff)$kM<OWmX(i, /l y >r 7 -f 
K ^St<0 ?i£ B B B g^a £ jgffl i- S^g a-u o v . r 

B |*^'?^;uu*-f K7^ hSSftfJSiigaSrffieLfcflt 

/sco?(£ B B H*7K^ax ? <bujift^<oBB^tgii, s^a 

[0 0 7 9] 

oajatffit-Ea-r**3B3^Ko->- ntco^r, ^-^ 
< t fc ^^ 7 )^ff^co2ia^c^3v»T^ ^•3a<oa§tt>^ : ^^ 

*KLT->- h#*«t«**-J-*ii:UJ: »), mitten 

tti at® uiee-r *>->- h^j-otta-rn^ Tftij^s-^ih 
tt, &s,&<?>wytMz : i&i$.-i-z>z t #-e £ & „ 
[HMcowm^ife^] 

[0 2] 01WK 7 -f hfflffijt»»at=J:4tt*« 

35* a * ^-r «-/»isF« a -e * 4 . 

[03] ia2 0A»lBia«*g5-*-iF1Bia-r*4. 
[04] ifiticv- h^cov- h#t 71/-A t<OH«* 

[05] Si721IIi;J:4<S7t»aiv- hOfia^^^l" 
[0 6] W«i-4 2atcj:4iIjt^|i->- hofita** 

[0 7] femw<{ K7-f Ma®jt?s^a^^-r®f®0 
[0 8] i7wo'7^ Ma®*at«at^i-»)ip<ff 

!10T-**o 

[09] v- h*j-«o-9ft>)«osiwtcet-r*¥K0-e* 
[010] hoa»a«&oKwufif*- 4 

Hf-f-o&gj] 

K 12 ^O'^fHIttM, 3, 17 

8, 13 7 8 A, 13D IfJft 

, 9^ 10 ?ftaiE^/t^^, 18 ifi^v-h, 1 

9> 20 y;XA->-h, 21 
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